Spontaneous intracranial hypotension (SIH) is a wellrecognized neurologic disorder that typically presents with orthostatic headaches, low cerebral spinal fluid (CSF) pressures, and distinct abnormalities on magnetic resonance imaging ( M R I ) . 1 The clinical presentation is manifested mainly by postural headaches that resolve with recumbency. Other associated manifestations include: nausea, vomiting, visual loss, blurred vision, photophobia, diplopia from extraocular palsies, auditory disturbances, cranial nerve palsies, dizziness, interscapular pain, and radicular symptoms.
Case reports of unusual manifestations exist in the literature and consist of patients presenting with parkinsonism/ataxia, 4 frontotemporal dementia, 5 e n c e p h a l o p a t h y 6 , 7 and coma. 8 , 9 Although SIH is an extremely rare cause of coma, it is an important diagnosis to recognize because it is treatable. We report a patient who presented with orthostatic headaches rapidly progressing to encephalopathy and coma. The coma was rapidly reversible with treatment.
CASE HISTORY
A 4 9 -y e a r-old man presented with orthostatic headache and confusion. He had been diagnosed with an oropharyngeal squamous cell carcinoma five months previously and treated with radical excision, neck dissection, and ongoing radiation therapy.
His orthostatic headache began following physiotherapy neck stretching two weeks before admission. His headache was severe, aching and localized to the occiput bilaterally. It resolved within minutes of lying flat. The headache was progressive over two weeks and the patient became acutely confused on the day of admission. He was unable to follow commands and was able to answer only yes or no. There were no focal neurological deficits on examination. A contrast enhanced CTscan of the brain revealed diffusely enhancing meninges and small subdural fluid collections. Investigations were undertaken to rule out carcinomatous and infectious meningitis. A lumbar puncture was performed (opening pressure not available) and revealed 13 x 10 6 white blood cells/litre (no differential), 183 x 10 6 red blood cells/litre, protein 1.02 grams/litre, glucose 2.7 millimoles/litre, xanthochromia, negative culture, inconclusive cryptococcal antigen, negative acid fast bacilli, and negative cytology. He was treated with broad-spectrum antibiotics for possible infectious meningitis. An electroencephalogram showed a mild diffuse disturbance of background.
On day two in hospital, the patient acutely deteriorated and was admitted to ICU with decreased level of consciousness, continuous hiccups, and vomiting. Repeat CT scan of the brain was interpreted as being consistent with diffuse cerebral edema. The patient was therefore treated with Mannitol with an improvement in his symptoms. Because of the recent history of malignancy, a meningeal biopsy was performed through a left frontal burr hole. The biopsy showed evidence of acute and chronic subdural hematomas but no evidence of inflammatory or malignant cells. Over the two days following the biopsy, the patient became progressively more drowsy (Glasgow coma scale 6), requiring intubation. An MRI of the head showed small bilateral subdural hematomas, narrowing of the ventricles, and "sagging" of the brain into the posterior fossa, with compression of the diencephalon (Figure 1a and 1b). On hospitalization day seven, a diagnosis of intracranial hypotension was entertained based on the imaging findings and the normal biopsy.A 20 ml lumbar epidural blood patch was performed. Within 15 minutes of the blood patch the patient became alert and was communicating with his family. Extubation was performed. The patient remained well for the subsequent 24 hours before becoming increasingly drowsy. Forty-eight hours after the first blood patch, another epidural blood patch was performed. Within minutes, the patient became more alert and was again communicating appropriately. He was intermittently mildly drowsy over the next two days but thereafter retained a normal level of consciousness with intact cognition. After the second epidural blood patch the postural headache was no longer present.
An MRI of the spine and a nuclear medicine technetium study were performed, after the patient had recovered, to try to identify a CSF leak. During the isotope injection, the opening pressure was measured to be 6 mm Hg (44 mm of water). Both tests were normal and no further investigations were performed since the patient had fully recovered. The patient remained asymptomatic at six month follow-up and the imaging abnormalities had returned to normal (Figure 2a 
DISCUSSION
Spontaneous intracranial hypotension presenting as a rare cause of coma has been reported. 8, 9 In our patient, several factors led to a delay in making the correct diagnosis. First, the patient had a recent history of oropharyngeal malignancy and therefore it was crucial to rule out infection and/or malignancy. Unfortunately, the meningeal biopsy likely contributed to the patient worsening due to further loss of CSF. In addition, the postural nature of the headaches was not known to the physicians for the first few days. Third, the original imaging was incorrectly interpreted as being consistent with diffuse increased intracranial pressure. Although SIH was a well-recognized entity at our institution, the complex nature of this patient combined with the rare presentation of coma delayed the diagnosis. In retrospect, the history of orthostatic headache in combination with the typical MRI abnormalities of diffusely enhancing pachymeninges, subdural fluid collections, and evidence of brain descent, strongly supported SIH as the diagnosis. The CSF results were also consistent with the diagnosis of SIH and the symptoms began before the lumbar puncture. Even after the patient received the epidural blood patches and was recovering, the CSF pressure remained low (6 mm Hg).
The pathogenesis of SIH is felt to be related to CSF hypovolemia, secondary to CSF leaking (usually at the cervicothoracic junction). 1, 10 Our patient developed symptoms immediately following neck stretching. A number of other cases have been associated with mild trauma or exercise. [11] [12] [13] In our patient, it is possible trauma from the neck stretching led to a small tear in the dura and subsequent CSF leak. In SIH, the proposed mechanisms felt to be responsible for the headache include dilatation of cerebral or meningeal veins in response to the loss of CSF volume or traction on pain sensitive structures secondary to descent of the brain. 1, 13, 14 Compression of the diencephalon is presumed to be the mechanism causing coma. 7 Small subdural fluid collections are common in SIH and likely arise as a compensation to the loss of CSF. 1 The subdural hematoma in our patient was very small and lacked mass effect, thus it is unlikely that the subdural hematoma contributed to the clinical presentation.
If patients with SIH fail to improve with conservative measures, epidural blood patch can be effective. 2, 4, 6, 9, 15 The exact mechanism of epidural blood patches is still unknown. There are at least two possible mechanisms to explain the effectiveness. [15] [16] [17] [18] The first proposes that coagulation of blood simply "seals" the leak. The second mechanism is thought to be an increase in epidural pressure which displaces CSF into the cranium increasing the pressure and impairing the caudal herniation of brain and spinal cord that is implicated in the pathogenesis of SIH. There may also be both early and latent effects. 19 The early effect results in displacement of the dura towards the cord that decreases the volume of CSF space and the latent effect is due to the "sealing" of the leak. It is reasonable that all the abovementioned mechanisms may contribute to the effectiveness of epidural blood patches.
Our patient had a dramatic response to epidural blood patches, which has been reported previously. 9 In other previous case reports of patients with coma and SIH, multiple blood patches have been ineffective and treatment with intrathecal saline infusions and definitive surgical repair was required. 7, 8 Binder et al 8 used intrathecal saline infusions titrated with the intracranial pressure to treat an intubated comatose patient who did not respond to initial lumbar epidural blood patches.
Patients who do not respond to blood patches require detailed neuroimaging (spinal MRI, CT m y e l o g r a p h y, radionuclide cisternography) to try and identify a leak. 2 , 7 , 8 We performed a spinal MRI and a technetium radionuclide scan that did not reveal any CSF leaks and since our patient responded so favorably to treatment we did not proceed with further invasive imaging. Spontaneous intracranial hypotension is an important new addition to the list of possible causes of coma. With timely recognition, treatments such as epidural blood patches and intrathecal saline infusions can produce dramatic and complete recoveries.
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